CEE

CARBOHYDRATE
EEEEEEEEEEEEEEEE

Human milk oligosaccharides

Analysis of mother milk and infant
faecal samples fom the KOALA
cohort
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Overview

* Introduction to human milk oligosaccharides
* Cohort background

* Experimental setup

* Results



CEE

CARBOHYDRATE
COMPETENCE CENTER

\ Lacto-N-tetraose (LNT) Lacto-N-neotetraose (LNnT)
N-acetyllactosamine (type 1 chain) (type 2 chain) Lacto-N-hexaose (LNH)

3'-sialyll 6"-sialyll iso-Lacto-N-octaose
(3'SL) (6'SL)
D P14 p1-4 p1-4 p1-4
al4 14 p1-3
p1-3 p1-3 13 al-3
-3 p1-3 al-3 p1-3
«l2
Lacto-N-fucopentaose | Lacto-N-fucopentaose || Lacto-N-fucopentaose |l Lacto-N-fucopentaose V
(LNFP 1) (LNFP 11) (LNFP 1) (LNFP V)
E -4 f14 P14
«2-6 w26
M3 M-3 p1-3
13 p1-3 p1-4
023
LS-Tetrasaccharide a LS-Tetrasaccharide b LS-Tetrasaccharide ¢ Disialyllacto-N-tetraose
(LSTa) (LSTb) (LSTc) (DSLNT)

(Bode, 2012) @ Gucosee) O caiacwoseGa) [l Nacetyigiucosamine (GieNac) AN Fucose (Fuc) @ N-acetyineuraminic acid (NeuAc)



CEE

CARBOHYDRATE
COMPETENCE CENTER

Prebiotic
Anti-adhesive

Glycomodulating

Immunomodulating |~

Brain development

A Prebiotics

Functions of hMOS

B Antiadhesive Antimicrobials Intestinal Epithelial Cell Modulators

W
/

=
U

w
§l

4] o) '."”“n‘
l!.! i K

D Immune Modulators

Teal /2
1 2

+HMO

.';..' i mm
) e adonny S
S %




CEE

CARBOHYDRATE
COMPETENCE CENTER

hMOS fucosylation

Group 1 Group 2 Group 3 Group 4
SeLe seLe Sele sele
* Two fucosyltransferases are

responsible for secretor and Type I [B-D-Galp-(1-33)-$-D-GlepNAc-] Type 2 [-D-Galp-(1-+4)-p-D-GlopNAc-]

lewis status of the milk O_/)_'
* Fucosyltransferase 2 (FUT2) is /O_'
responsible for Secretor FUT34,5,6,79

status

* Fucosyltransferase 3 (FUT3) is f:‘ /N H-antigen f—f‘ Le"

responsible for Lewis status

e Milk can be divided in to four o Gle | 12
groups due to the presence o Gl /13

or absence of FUT2 and FUT3 Leb Le’ | GleNAc — 14

' \ 16
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KOALA birth cohort study in Maasticht collected samples from mothers and babies

146 milk samples and 146 corresponding faeces samples

hMOS isolated by graphitized carbon SPE column

Isolated hMOS analyses
— IH-NMR spectroscopy (structural reporter groups)
— HPAEC-PAD profiling
— PGC-UPLC-MS profiling
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Methods

Milk/Faecal Microbiota
Solid phase Samples Comp05|t|0n
extraction
J J
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I |
Extracted hMOS
(exclude 3’FL) 3’FL
J
J
| |
RS NMR
graphitized HPAEC
carbon- UPLC-MS HPAEC
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Structural reporter groups

* Peaks in 'H-NMR spectra that are indicative of a specific structural element
* For hMOS we look at four different regions

An_omeric Sialic Acid Fucose -
signals H3 axial N-Acetyl CH3

}\ P IJJL_.MMA__/JN =

(Bubb, 2003; van Leeuwen et al. , 2014)
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* All milk group 1 samples
e 14 reference structures
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Group a

H W N

(*Oriol et al. 1986)

Milk group distribution

Lewis
Secret Numb Percent Expecte

b X y H or Lewis er age d*

' V V ' + + 101 69% 69%

V - + 32 22% 20%

vV ) ' + - 9 6% 10%

v - - 4 3% 1%

Lewis 2 Lewis P Lewis ¥ Lewis Y H-antigen

® Glucose I 1-2
f f %—‘ O Galactose / 1-3
] GIcNACc - 14
A Fucose \ 1-6
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(xn)
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Total
MG 1
MG 2
MG 3
MG 4

03 06 09 1,2 15 8 2,1 24 27

(mg/mL)

Average

(mg/mL)

3.78
4.08
3.14
3.52
2.47

B Total MMilkgroupl ™ Milkgroup2 ™ Milkgroup3

hMOS levels (mg/mL)

33 36 39 42 45 48 51 54 57

Milk group 4

63 66 69
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Fucose distribution

Total
MG 1
MG 2
MG 3
MG 4

Avg.
mg/mL

0.47
0.58
0.22
0.42
0.07
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(xn)
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Neu5Ac distribution

Total
MG 1
MG 2
MG 3
MG 4

0,45 0,5

Avg.
mg/mL

0.217
0.211
0.226
0.226
0.255

0,55
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a bedefgh

Milk Faeces
06156

Milk Faeces
07497

Milk Faeces
07522
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Consumption patterns
Mk le  Lleb  ler  ler 2L H  Faeces le  le®  let  ler 2L H |

10259 002 006 000 006 0.67 0.19 FHlriy) 003 062 000 000 0.00 0.35

2-FL f* (LM 009 017 020 007 036 0.11 BOGEEM 012 020 022 005 029 0.12
025 0.5 004 006 039 0.11 011 044 033 005 000 0.07
Lowis Y 010 020 022 004 025 018 000 014 048 000 000 0.38
008 020 016 007 034 0.14 010 024 016 008 029 013
005 016 013 007 041 0.9 011 023 026 004 0.16 0.20
002 014 018 005 047 0.14 000 000 0.00 000 0.00 0.00
H-antigen {fﬂ 009 018 017 006 039 0.11 022 028 049 000 000 0.1
008 022 018 004 026 022 005 050 0.00 000 0.00 045
008 019 014 004 036 020 000 0.00 000 000 000 0.00
Lowis B %'/4 IS 000 o010 o006 008 065 o011 BOTEM 000 012 009 005 061 014
WEEIW 004 017 012 008 044 015 008 019 014 005 041 0.3
000 000 003 006 060 031 000 000 000 000 0.00 1.00
Lewis X f 004 016 018 005 036 021 000 0.00 000 000 0.0 0.00
WEPPN 001 017 014 006 035 026 004 017 024 006 031 0.8
004 015 019 003 034 024 007 015 018 002 017 041
009 019 018 005 031 0.9 008 037 000 000 0.06 0.49
Lewis A ?/H 049 000 051 000 000 0.00 0.13 000 0.88 000 000 0.00
RSN 001 013 009 006 051 020 0.10 0.9 000 000 006 0.15
000 010 007 006 057 020 000 016 009 004 033 038
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Summary consumption

Total 33 40% 20 64% 1 13% 75%
Specific 39 47% 4 13% 5 62% O 0%
Non specific 11 13% 7 23% 2 25% 1 25%
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Conclusions

* Milk group distribution fits with previous studies

* Fucose level distribution strongly correlated to milk groups
«  hMOS levels distribution weakly correlated to milk groups
* Neub5Ac levels distribution not correlated to milk groups

* Three profiles of AMOS consumption,

 Consumption patterns not correlated to

— milk groups
— levels of h(MOS in milk

e Studies in time could provide better understanding of utilization of hMOS
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